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produce the same effect on morphogenesis as the same gene as
part of the total gene complex. As however Goldschmidt's theory
has already been cited by some authors in terms which suggest
that it throws doubts on the whole body of theoretical genetics
developed in the last twenty years, it seems advisable to add a
brief, note on this theory.

Goldschmidt's views are based on the well-known fact that
differences in the action of the total gene complex depend not
only on differences in the constituent genes, but also on differences
in their arrangement in the chromosomes, as exhibited by inver-
sions, duplications and translocations. He looks upon the whole
chromosome as the unit, suggesting that it may be an immensely
complex chain molecule. Mutations, he considers, arc due to
breaks in the links which join the sub-molecules (residues), and
subsequent rearrangements of these. Although Goldschmidt con-
siders that the classical conception of the gene would be rendered
obsolete if this thory were accepted, it does not appear to involve
any important revision of usually accepted views as to the nature
and mode of action of the genes.3 The theory constitutes, if true,
an advance, but not a revolution, in our ideas of the gene. In
Goldschmidt's theory the chromosomes are still composed of locally
differentiated parts, whether we call them genes or not. All the
superstructure built on Mendel's experiments still depends upon
the composition of the chromosomes of these differentiated parts,
separable from one another and interchangeable with corresponding-
parts of homologous chromosomes.

Goldschmidt says (p. 311) 'the facts of genetics may, of course,
be described in terms of genes, but a theory of the germ plasm
would have to do away completely with the concept of the genes
as units/ The fact that the total action of the gene complex
depends not only on the composition of the individual genes, but
also on their mutual spatial relations, is however fully compatible
with the notion of the genes as units in the same sense as atoms
are units of chemical action, or cells are morphological and
functional units of the body. It is even compatible with the theory
that the genes are elementary living organisms, in principle capable
of maintaining their lives in independence of each other, as are
the cells of the body.

So far we have spoken of genes as the sources of evolutionary

3.   See also Waddington (1939), p. 376.